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IBM 3081 Processor Unit Model D



Covering the chips and bolted lo the substrate is a
metal cap. Its primary function is cooling, via the sealed-
in helivn gas and springloaded pistons, which are in
contact with every chip on the substrate. The cap and
helium also have a very important secondary role in
protecting the chups against physical damage and chemi-
cal contamination.

The more efficient, controlled cooling obtamed with
the TCM design has meant that storage array chips can
be intermixed more freely with logic chips. The greater
level of integration achieved has allowed a higher degree
of functional design, bringing advantages in perform-
ance, lesting and diagnostics.

New Multilayered Boards For TCMs

The TCMs plug mto nine- or six-position boards consist-
ing of 20 power and signal layers. This uses a design
similar to that of the TCM substrate to contain, for exam-
ple, approximately 3500 wnres in the six signal layers.

A mew connector design allows the TCMs to be
plugged into and out of boards easily. It allows a TCM
first to be aligned with its board location, then gradually
cammed into position so that all 1800 pins of the TCM
are brought into good physical contact with those on the
board. A r . low-resistance contact is obtained by

a design in which each board pin adjusts itself to the
module pin as the TCM is cammed inio position. Signals

and power to and from the boards are routed by specially
designed cables that plug into the board sides.

Very Few Cables

A directly visible effect of the TCM /board design is the
neat and almost cableless interior. In the 3081, only 6 per-
cent of connections are made by cables and wires. Thus,
with far fewer wires to be routed and shielded properly to
avoid noise problems, the possibility of random system
malfunctions is significantly reduced.

Extensive Use Of Microcode

The 3081 contains multiple, distributed control stores and
logic, which interact with each other asynchronousty. Thas
extenstue use of microcode is a natural complement to the
dense ctrewitry of the TCM as it can permut functional
changes without impacting hardware and provide the
basis for operational enhancements.

Other highlights are:
— All instructions are under microcode control to give

them greater flexibility. Thus, this particular benefit,
tradz&mmll only found in smaller processors, has been
extended upwm’ds to the 3081.

— A portion of the control store from whach prrocessor
microcode executes is dynamically loaded. This is designed
lo eliminate traditional microcode capacity constraints
and choices between mutually exclusie capabnlities. Just
as virtual stovage removed real storage constraints for
application programming, dynamically loaded microcode
has removed capactty constrainls for microcode.

A Simplified Implementation

The 3081 is functionally divided into:

— two central processors, system controller, central storage
and external data controller (channels). A second func-
tional unit is the separate 3082 Processor Controller.
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IBM 3081 Processor Unit Model D

The IBM 3081 Processor Unit Model D is a large capac-
ity, high-performance processor.

The model features:
— a dyadic processor consisting of two integrated central
processors, sharing the same central stovage and operal-
ing under a single control program
— the Thermal Conduction Module (TCM), which is a
technological evolution in interconnecting, powering,
and cooling high-cirut density silicon chips.

System/370 Extended Architecture

The IBM 3081 Processor Unit Model D will operate
under the current IBM System/370 mode of operation,
as well as IBMs System/370 Extended Architecture. The
latter is specifically designed for IBMS very large proces-
sors to allow them to reach their full potential in certain
environments.

The above advances result in a processor with an
instruction execution rate up to 2.1 times faster than a
simlarly configured IBM 3033-U Processor, when oper-
ating in an MVS/SP Version 1.3 environment.

The enhanced performance of the processor is
matched by up to 24 integrated channels and a central

storage capacity of 16, 24, or 32 Mb.

The channels can be all block multiplexer channels
capable of supporting data streaming and individual
data transfer rates of 3 Mb/second, or can include up to

four byte multiplexer channels.

The 16, 24, and 32 Mb central stovage can be
directly provided by Models D16, D24, and D32 respec-
tively. Alternatively, you can initially install a Model DI6,
then upgrade it, as and when required.

These are just a few, among many, of the innovative
design features to be found in the IBM 3081 Processor
Unat Model D. Some are due to hardware improvements,
some the result of extenstoe microcode development.
Together, they combine to provide you with the increased
throughput capability you need to support the extenstoe
online applications now necessary in the challenging
world of modern business.

The Thermal Conduction Module

Each Thermal Conduction Module is a heliwm gas filled
assembly, approximately 12.5 cm (5 m.) square. A logic
function TCM houses up to 100 silicon chips mounted
divectly on a ceramic substrate; a storage function TCM
houses up to 118 chips. The total number of circuts na
TCM can be more than 45,000, the equivalent of an
IBM System/370 Model 148.

The substrate consists of 33 ceramic layers, each one
covered by a maze-like pattern of lines deposited by molyb-
denum metallisation and electrically interconnected. This
technique 1s designed to:

— improve reliability, by eliminating many thousands of
pin-to-wire connections. The sixteen layers that provide
signal paths, for example, collectively contain the equiva-
lent of 6000 wwires

— increase performance, by packing chips more closely
together and by significantly reducing the distances that
signals have to travel.




Central Processors

As a dyadic processon; the IBM 3081 Model D integrates
the two central processors within a stngle unil operating
under a sigle control program.

Each processor:

— can access the central storage

— has its own 32 Kb buffer storage, which is transpareni
to programs and helps to improve effective central storage
access time

— can bransfer data between central storage and the
buffers in 128 by.’{ blocks.

The store in buffer design further improves buffer
efficiency by reducing traffic to central stovage. (Channel
mteraction with central storage is divect and bypasses
buffer storage.)

The central processors translate virtual siorage
addresses by means of a Dynamic Address Translation
(DAT) fac rfzt‘m

1o reduce the time for the translation of virtual
addresses, the DAT facility makes use of a Translation
Lookaside Buffer (TLB) that can store up to 128
addresses.

System/370 Extended Architecture

Under System/370 Extended Architecture central proces-
sor pmﬁmnmm* is aided by:

— offloading part of 1/0 processing to the External Data
Controller

— saving central processor cycles if the chanmel is busy, or
if other busy conditions occur. The software, in effect, does
not have to try ag(m.*

System Controller

The System Controller is the central swilc hing element for
all communications among processor elements. It also
controls the transfer of data between central stovage and
all other elements.

An eight-position queve allows wp to eight fetch or
store requests to be stacked in various stages of completion.
Some overlap of data transfer is possible. For example, a

[fetch operation might overlap a store operation in certain

cireumstances.

Among other system-related functions that are part
of the controller are time-of-day clock, central storage
reconfiguration, and storage prolect keys.

Central Storage

The central storage 1s two-way interleaved, and is avail-
able in three capacities:

— 16 Mb (16 777 216 bytes)

— 24 Mb (25 165 824 bytes)

— 32 Mb (33 554 432 byles)

It has a storage distribution element that contains
the logic for fetching or storing doublewords into the data
arrays. Each 2K (3081- DI6) or 4K (all other 3081 proc-
essor models) of stovage is protected by one of 15 possible
key values to prevent unauthorised access to information
in the storage. For store njmam;m the system controller is
notified if a storage violation is attempe d, and the data is
not stoved; the same protection is available for fetch
operations.

Error corvecting code bits are stored in the data
arrays, ﬂfng with the data. These bits allow the detection
and correction of single-bit errors, and the detection of
double-bit errors.

External Data Controller

The External Data Controller provides the channel and
1/0O inderfaces for attachment of 1/0 devices and subsys-
tems. 1t 1s microcode controlled allowing efficient opera-
tion in both System/370 mode and the System/370
Extended Architecture mode.

The basic number of channels is 16. These can be all
block multiplexer channels or can include up to four byte
multiplexer channels. You can add eight more block
mudtiplexer channels by in: stalling the Channel G roup
Additional feature.

Channel addresses are not fixed. They can be
assigned at installation time, and can be changed from
the system console whenever necessary.

Availability

— channel-provided retry data to enable device-
dependent ervor rec overy routines o retry an 1/0 opera-
{1()’” i '}Ef’."i’ AN error Occurs
— automatic access, in the cvent of a failure of one
central /;rr;rmwr to the remaining central processor’s
channels in 370 mode. In 370-XA mode all channels are
accessible to both central processors all the time.




System/370 Extended Architecture—
Dynamic Channel Subsystem

IBM’s System/370 Extended Architecture introduces
some evolulionary changes to the channels which can
allow more devices, greater 1/O throughput, and
improved response times. The Extended Channel Archi-
tecture is implemented in the Dynamic Channel Subsys-
tem on the 3081 Model D, and it means that:
— more of the 17O processing can be offloaded to the
Dynamic Channel Subsystem
— the Dynamic Channel Subsystem performs 1/0 path
selection and can handle request quewing for all devices.
In addition, it can measure 1/0 requests and quewing
times which provides better performance data and can
also be used by MV'S for 1/0 scheduling

— there is no central processor affinaty between channels;
essentially, all the channels are accessible to both
processors
— in the event of processor failure, channel set switching
and reconfiguration is not required
— dynamic pathing with the appropriate feature on the
IBM 3880 provides the potential for reduced response
times and greater 1/0 throughput.

Byte and Block Multiplexer Channels

Byte multiplexer channels can operate in burst or byle
mode. When operating in byte mode, they provide for the
attachment of low- to medivm-speed 1/0 devices, such as
card readers, punches, and terminals.

The performance of byte multiplexer channels is
highly dependent on 1/0 unit interface transition

response times, which vary widely from device to device.
With the maximum of four byte mudtiplexer channels
installed, the aggregate data transfer rate can range from
45 Kb per second to 450 Kb per second.

The single data path of the channel may be
preempted by the 1/0 control wnil for nrst mode opera-
tion, or may be shared by many I /O devices in byte mode
operation. In either case, data transfer is controlled one
Iyte at a time. The sharing of the data path by many
devices makes each device appear to the programmer as if
it had a data path of its own (a subchannel).

The ny‘m-;mém: that applies to a single subchannel
s stored in a wnil control word. Each byte multiplexer
channel can have 256 subchannels, o] which up to eight
can be shared and configured to control 8, 16, or 32
devices on one control wit. When a subchannel is
shared, the wumber of unshared subchannels must be
reduced by 8, 16, or 32 to corvespond to the veomber of
1/0 devices on h‘uf shared subchannel.

Block m m’h;‘;&axm channels are (fm?gm’d o therease
system throughput by increasing the amount of data
entering and fcazrmg the system in a grven period of time
(the effective data transfer rate). Data moves to or from
an 1/0 device one }Me’ at a time, but two doublewords are
buffered for communication with central storage. The
channels support data streaming and are capable of
transferring data at 3 Mb/second.

A single block multiplexer channel can support
iterleaved, concurrent execution of multiple high-speed
1/0 operations, in much the same way as byte multiplexer
channels can be shared by multiple low- s}mﬂf devices.
Each block multiplexer channel can address up lo 256
1/0 devices or subchannels and may physically attach up
to eight control units.

A block multiplexer channel may operate in selector
or block multiplexer mode. In selector mode, the channel
remains busy for the entive time the chavmel program is in
operation, whether or not data is being transferred;
whereas, in block multiplexer mode, the channel discon-
nects from the channel program during certain non-data
transfer operations. It, therefore, becomes available for an
1/0 operation on another device, thus enhancing system
availability. The mode of operation can be selected under

program contr ol.




Modes of Operation

System 370 mode— System 3081 Model D operates
under VIM/System Product and MVS/System Product
Version 1. The performance under MVS/SP is signifi-
cantly enhanced by the 3033 Extension Feature and the
3033 Extended Addressing Feature which are included
as standard i the 3081 Model D. These provide the
Jfollowing services:
— CTOSS MEMOTY SErvices
— 1/0 queuing function in the channels
—microcode assist for frequently used control program
sequences
—the capability to access up to 32Mb of real storage.
Similarly, for VM users, Virtual Machine Assist
and Preferved Machine Assist are mcluded as basie.
When operating in System/370 mode, the inte-
grated dyadic structure of the 3081 offers certain avail-
Should, for example, one central processor fail, its
chanmnel set can be accessed by the vemaining central pro-
cessor, thus processing can continue until a suitable time
can be allocated for meaintenance.
Extended Architecture mode—The 3081 Model D
operates under MVS/XA, which includes MVS/System
Product Version 2 which is uprward compatible from
MVS/SP Version 1. The Extended Avchitecture provides
Sunctional and performance enhancements through:
— a real address capability up to 2Gb (2 Gigabytes=
2048 Mb)
— a virtual address capability up to 2Gb (2048 Mb)
— a new channel mode of operation, with an wdentical
data format and fully compatible at the controf unit and
device level with System/370 mode
— and new mstructions for all of the above.

The hardware and microcode enhancements found
in MVS/SP Version 1 have equivalents in Version 2, thus
providing a simlar enhanced performance.

When ng in Extended Architecture mode,
there are no affinaties between the central processors and
the channels as in System/370 mode. Instead, either
central processor can initiate 1/0 operations on any
device and may also process the 1/0 completion interrupt
[from any device. The External Data Controller assumes
responsibility for path selection. Failure of one of the
central processors will not affect the way in which the
3081 handles 1/0 requests.

Summary of Characteristics

Standard functions:

— Cycle time of 26 ns.

— 16, 24, or 32 Mb central storage.

— Fwo central processors integrated as a single, dyadic
processor:

— 32 Kb lugh-speed buffer per central processor.

— Compatibility with Sy'-‘rr’m/;? 70 and 303X processors
maimtamed. Basic Control (BC) and Extended Control
(EC) modes of operation provided.

— Dynamie Address Transiation (DAT) hardware trans-
lates virtual stovage addyesses into real storage address
during program execution. Available only in EC mode.
— Channel indirect addvessing is used when DAT mode
is in effect. Because an 1/0 buffer may be assigned to
rmmﬂntzgwms real storage areas, chavmel indirect
addressing is required lo access the list of the real storage
areas (page frames) assigned.

— Channel-provided retry data to enable device-

dependent ervor recovery routines to retry an 1/0 opera-
tion when an error occurs.

— Universal instruction set. Supports binary, dectmal,
and floating pomt arithmetic, and contains several
general purpose and control instructions.

— Extended precision floatimg pomnt provides precision of
zf) to 28 hexadecimal digits, equal to wp to 34 decimal
—gg;eriaf) of instruction fetching with instruction execu-
tion.

— Ouverlap of operand fetching in storage-to-storage
mstructions.

— High-speed multiply is basic to the implementation of
execution element. It incorporates a new algorithm.




— A montor function can be used to trace user-defined
program events for debugging or gathering statistics.

— Program Event Recording can be used to movator
certain events that might occur during program execution
(for example, successful branching or alteration of
general regusters).

— Byte (as opposed to halﬁmrd word or doubleword)
boundary al d for the operands of
nonprivileged msm;ctwm i veudusee the viondl  for padding
im vecords fo‘r the prrpose of aligning fixed or floating

— An zmval!zmqu’ 33 ms is provided for job
acmuntmg

— A time-of-day clock that is updated every microsecond
is included to provide time-of-day values in conjunction
with available programming support. A clock security
swileh provides an interlock against unauthorised setting
or changing of the time-of-day clock.

— A clock comparator provides an interrupt when the
time-of-day clock reaches a program-specified value.

— A processor timer measures elapsed time. It has an
inlerval iming capability equivalent to that of the
iterval timer, with a resolution equal to that of the time-
of-day clock.

System/370 Mode Only

— Automatic access, in the event of a failure of a central
frrocesson, to its amngd channel set by the remaining
central process

- 3033 Ex&ended Addressing, which is designed to
increase the addressable area of central stovage. More
data and programs can remain in central stovage at any
timne,

— 3033 Extension Feature to offer enhanced perform-
ance inan MVS environment.

— Vrtual Machine Assist to help increase performance
Jor VM users.

— Preferred Machine Assist o help increase performance
Jor VM/MV'S users.

— System/370 Extended Facility is provided to help
reduce the time needee lo execule certain frequently used
supervisor functions of MVS, and increase the efficiency
of Dynamuc Adevess Translation.

System/370 Extended Architecture only

— A real address capability up to 2Gb (2048 Mb)
— Awvertual acdress capability up to 2GH (2048 Mb)
— A new channel mode of on (Extended Architec-

ture Channels), with an wdentical data format and fully
compatible at the control unit and device level with
System/370 mode.

— New instructions for the above functions.

Special Feature

— Channel Group Additional: provides an additional
group of eight channel block multiplexer channels.
Requires support from Model 24 of 3082 Processor
Controller,

Physical Size

The dimensions given are indicative only. Service Area

dimmensions are not included.
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Depth Height Length
813 mm 1778 mm 3905 mm
(32 in) (70 in) (154 in)




The pictures show design models only.
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